
VBRCVBRC

Viral Bioinformatics Resource FacilityViral Bioinformatics Resource Facility
Annotation, Curation, and CollaborationAnnotation, Curation, and Collaboration



VBRCVBRC
AnnotationAnnotation

ComputationallyComputationally--derived information describing the derived information describing the 
genes and genome of a particular viral sequencegenes and genome of a particular viral sequence
VBRC DatabaseVBRC Database

CurationCuration
HumanHuman--derived information describing the genes and derived information describing the genes and 
genome of a particular viral sequencegenome of a particular viral sequence
Knowledge Database (KDB)Knowledge Database (KDB)

CollaborationCollaboration
Extension of the KDB into a multiExtension of the KDB into a multi--user collaborative user collaborative 
applicationapplication
Collaborative Virtual Environment (CVE)Collaborative Virtual Environment (CVE)



Annotation PipelineAnnotation Pipeline

APACAPAC



APAC:APAC:
Automated Parse Annotate CurateAutomated Parse Annotate Curate

A java applicationA java application
Series of modules that automate:Series of modules that automate:

Data parsingData parsing
Annotation of incomplete genome recordsAnnotation of incomplete genome records
Genome record updatesGenome record updates
Gene analysisGene analysis

Computational pipelineComputational pipeline



Overview of pipeline for data acquisition from Overview of pipeline for data acquisition from 
Genbank to VBRC databaseGenbank to VBRC database

Genbank GBSeq
Xml Document

Data Parsing

Gene 
Annotation

Data 
Updates

BLAST AnalysisProtein Analysis VBRC
Database

APAC



High Performance Computing ToolsHigh Performance Computing Tools
for Annotationfor Annotation

ComputationallyComputationally--intensive Bioinformatics analysesintensive Bioinformatics analyses
Linux ClustersLinux Clusters
Grid ComputingGrid Computing

Similarity searchingSimilarity searching
SSSS--WrapperWrapper
NCBI BLAST, WU BLAST, FASTA, PC_SCAN, HMMPFAMNCBI BLAST, WU BLAST, FASTA, PC_SCAN, HMMPFAM……

Refinement of genomeRefinement of genome--scale multiple sequence scale multiple sequence 
alignmentsalignments

GenAlignRefineGenAlignRefine
Poxvirus gene predictionPoxvirus gene prediction

Sequence Signals (Promoter prediction, Glimmer)Sequence Signals (Promoter prediction, Glimmer)
Similarity (BLAST and HMMPFAM)Similarity (BLAST and HMMPFAM)
Comparative analyses (Orthologs and Gene synteny)Comparative analyses (Orthologs and Gene synteny)



CurationCuration

KDBKDB



VBRC Knowledge Database VBRC Knowledge Database 
CurationCuration

Mini review of available structureMini review of available structure--function information function information 
HumanHuman--curated database based on the literaturecurated database based on the literature

Bibliographic informationBibliographic information
Available scientific resourcesAvailable scientific resources

clones, mutants, and antibodies clones, mutants, and antibodies 
EmpiricallyEmpirically--derived propertiesderived properties

MW, MW, pIpI . . .. . .
PostPost--translational modificationstranslational modifications
ExpressionExpression

Functional AssignmentsFunctional Assignments
Gene Ontology controlled vocabularyGene Ontology controlled vocabulary

Molecular functionMolecular function
Biological ProcessBiological Process
Cellular componentCellular component

Virulence OntologyVirulence Ontology



ThreeThree--Tiered Curation ProcessTiered Curation Process

1)1) UAB/UVic fullUAB/UVic full--time curatorstime curators
•• B.S., M.S., Ph.D.B.S., M.S., Ph.D.--level personnellevel personnel

2)2) Editorial BoardEditorial Board
•• Domain expertsDomain experts
•• Review records generated from tier 1Review records generated from tier 1

3)3) Scientific CommunityScientific Community
•• FeedbackFeedback



KDB Curation ApplicationKDB Curation Application

Provides a systematic, controlled interface Provides a systematic, controlled interface 
for entering curation datafor entering curation data

Jason Pokorny, MCWJason Pokorny, MCW
Initial and ongoing developmentInitial and ongoing development

Don Dempsey, UABDon Dempsey, UAB
VB.NetVB.Net ApplicationApplication

Web interfaceWeb interface



KDB Data structureKDB Data structure

Biological Objects (BO)Biological Objects (BO)
Antibodies, Gene Antibodies, Gene HomologsHomologs, Gene , Gene 
Interactions, FunctionsInteractions, Functions
Mapped to references and other informationMapped to references and other information

Annotatable Objects (AO)Annotatable Objects (AO)
Maps BO to sequenceMaps BO to sequence
Maps to a particular level in the taxonomic Maps to a particular level in the taxonomic 
hierarchy hierarchy 

species, strain, gene, gene sequencespecies, strain, gene, gene sequence



AnnotatableObject

annobj_id

A biological data 
table (mutant, 
antibody, etc.)

AnnotatableObject’s
id as a Foreign key

GeneGrouping

group_id
group_species
group_strain
group_locus
group_sequence

Strain

strain_id

GeneLocus

locus_id

Species

species_id

GeneSequence

sequence_id

annobj_genegroupID

Tables used to provide the AnnotatableObject
with a context in the taxonomic hierarchy 



AnnotatableObject

annobj_id

AntibodyAppSel associates an 
antibody and an application. 

AntibodyAppSel

antibodyappsel_id
antibodyappsel_antiID
antibodyappsel_appID

References

reference_id

AntibodyApp

antibodyapp_id
antibodyapp_refID

An example of how a biological data table 
(Antibody, in this example) is associated to 
the AnnotatableObject table and the 
References table.

Antibody

antibody_id
antibody_annobjID
antibody_refID
antibody_name
antibody_type

Affinity purification
Immunofluorescence
Neutralizing

antibodyapp_name



Curation Starting Point:Curation Starting Point:
The Reference GenomeThe Reference Genome

Viral strain representing a Viral strain representing a ““prototypeprototype”” for the for the 
speciesspecies

Complete genomic sequenceComplete genomic sequence
Extensive literature referencesExtensive literature references
““Laboratory strainLaboratory strain”” used for wetused for wet--bench workbench work

Curation of remaining strainsCuration of remaining strains
Link prototype to all remaining strains within a speciesLink prototype to all remaining strains within a species
Link other strains to prototypeLink other strains to prototype
Curate differences between strainsCurate differences between strains
Extrapolate information and evidence from one strain Extrapolate information and evidence from one strain 
to anotherto another



Source of Curation DataSource of Curation Data

Fields Virology (4th edition, 2001)Fields Virology (4th edition, 2001)
Literature searchesLiterature searches
Literature miningLiterature mining
Domain expertsDomain experts































Identification and Correction of Identification and Correction of 
ErrorsErrors



Sequence ErrorsSequence Errors
Vaccinia Virus strain CopenhagenVaccinia Virus strain Copenhagen

Reported in the literatureReported in the literature
SenkevichSenkevich et al Virology V 300 p 296et al Virology V 300 p 296

Missing Missing ““cc”” at position 114378at position 114378
NOTE: Error still present in the RefSeq recordNOTE: Error still present in the RefSeq record

Vaccinia Virus strain Tian TanVaccinia Virus strain Tian Tan
Identified during PBR annotationIdentified during PBR annotation
Many sequence errors resulting in fragmented Many sequence errors resulting in fragmented ORFsORFs
UVic UVic resequencedresequenced

Ebola virus strain Zaire 1995Ebola virus strain Zaire 1995
Identified during VBRC annotationIdentified during VBRC annotation
Extra Extra ““AA”” in the RNA editing region of the genomein the RNA editing region of the genome
Confirmed by S. Ibrahim, submitterConfirmed by S. Ibrahim, submitter



Annotation ErrorsAnnotation Errors

Incomplete annotationIncomplete annotation
No gene predictionNo gene prediction
Incomplete predictionIncomplete prediction







Zaire ebolavirus strain Mayinga
CDS annotation

Zaire ebolavirus strain Mayinga
VBRC annotation

VP35 VP40Nucleoprotein GP1,2 (+A) VP30 VP24 L

ssGP
(-1A/+2A)

sGP
(unedited)

Delta
peptide*

GP1 GP2

(sGP)

(ssGP)



Collaborative Virtual Collaborative Virtual 
Environment (CVE)Environment (CVE)

Purushotham BangalorePurushotham Bangalore
Barrett BryantBarrett Bryant
Ziyang XiongZiyang Xiong

Ritu Ritu AroraArora

Department of Computer and Information SciencesDepartment of Computer and Information Sciences
University of Alabama at Birmingham (UAB)University of Alabama at Birmingham (UAB)



Collaborative Knowledge DatabaseCollaborative Knowledge Database

CKDBCKDB
Provides for collaborative interactions Provides for collaborative interactions 
among KDB users within a single user among KDB users within a single user 
interfaceinterface



RequirementsRequirements

Support distributed and collaborativeSupport distributed and collaborative
Authoring/Editing Authoring/Editing 
Curation Curation 
Information sharing and exchangeInformation sharing and exchange

Provide different interfaces/tools for Provide different interfaces/tools for 
different users through a web interfacedifferent users through a web interface
Promote interoperability and webPromote interoperability and web--based based 
linkage tools for data sharing among other linkage tools for data sharing among other 
BRCs BRCs 



Different User RolesDifferent User Roles

AnnotatorAnnotator
CuratorCurator
ModeratorModerator
EditorEditor
Public Public 
System AdministratorSystem Administrator
Project ManagerProject Manager
Other BRC application/programOther BRC application/program
Demo Role Demo Role 

Each role provides a different set of functionality and/or user Each role provides a different set of functionality and/or user interface interface 



Mapping Roles With ServicesMapping Roles With Services
A user can have multiple rolesA user can have multiple roles
Each user has to go through a registration Each user has to go through a registration 
process to request access to the portalprocess to request access to the portal
At registration user can specify/request At registration user can specify/request 
appropriate rolesappropriate roles
Portal administrator will approve user request Portal administrator will approve user request 
and assign appropriate rolesand assign appropriate roles
Portal uses user profiles to provide appropriate Portal uses user profiles to provide appropriate 
interfaces and access to required servicesinterfaces and access to required services
Access control can be coarse grained (service Access control can be coarse grained (service 
level) or fine grained (data record level)level) or fine grained (data record level)



Overall Use Case DiagramOverall Use Case Diagram



Use Case: Editor Change RequestUse Case: Editor Change Request



Current StatusCurrent Status

Identification of different rolesIdentification of different roles
Identification of different servicesIdentification of different services
Use case analysis for each role and Use case analysis for each role and 
serviceservice
Prototype portal with skeletal support for Prototype portal with skeletal support for 
multiple roles leveraging KDBmultiple roles leveraging KDB
Implement collaborative services not Implement collaborative services not 
currently provided in KDBcurrently provided in KDB
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